Modulation of phospholipase A2 activity by membrane-active peptides on liposomes of different phospholipid composition.
To determine the influence of variations in both lipid species and lipid packing on phospholipase A2 (PLA2) hydrolytic activity, the activities of two PLA2 isolated from Crotalus molossus molossus venom, were followed on unilamellar liposomes modified by membrane-active peptides. Enzymatic activity was compared with cytolytic activity on human and mouse lymphocytes. Phosphatidylcholine liposomes were hydrolysed better than liposomes containing acidic phospholipids (phosphatidylserine, phosphatidic acid or cardiolipin) or phosphatidylethanolamine. Both membrane-active peptides, cardiotoxin and thionin, inhibited the PLA2 activity on phosphatidylcholine liposomes. The activities of the enzymes were profoundly enhanced on thionin-pretreated liposomes containing phosphatidylserine, and on cardiotoxin-pretreated liposomes containing cardiolipin or phosphatidic acid. Both cardiotoxin and thionin facilitated the cytolytic activities of PLA2 on both human and mouse lymphocytes. Cytolytic activity correlated well with esterase activity. It is proposed that the complex dynamic structure of cell membranes renders a variety of substrate configurations that transiently affect PLA2 activity.